We adopt a person-centered approach to the investigation of the dimensionality of the union commitment construct, capitalizing on a 10-year longitudinal study of 637 union members in their first year of employment measured again one and 10 years later. Our results revealed four distinct profiles of union commitment, presenting a stable structure over time. These profiles demonstrated consistency in commitment level across the three most common union commitment dimensions, thus questioning the necessity of adopting a multidimensional approach. Our results showed that union members became more similar to other members of their profiles over time, and that union commitment became slightly less extreme as union tenure increased. Finally, our results showed that union commitment profiles predicted union participation in accordance with our expectations, and suggested that endorsing positive attitudes toward unions and their instrumentality were a stronger predictor of profile membership than satisfaction with the actions of their own union.
In sum, there is still debate about the dimensionality of UC, with the Kelloway et al. (1992) threedimensional measure being widely adopted by those taking a multi-dimensional perspective, and the UCL-only or AC-based measures being commonly used by those seeking a short unidimensional measure. Thus, there are two related issues at play here. The first is whether there is sufficient evidence to justify the treatment of UC as a multidimensional construct, and the second is whether UCL items alone, or a global AC-like construct, are able to fully capture the construct. To date, research addressing these issues has been variable-centered. In the present study, we take a person-centered approach, the advantages of which are described below following discussion of the antecedents and consequences of UC.
Antecedents and Outcomes of Union Commitment
Looking beyond the dimensionality issue, researchers have also been particularly interested in the development (antecedents) and consequences (outcomes) of workers' union commitment. In a metaanalytic review of 80 independent samples from 59 separate studies, Bamberger, Kluger, and Suchard (1999) found that workers' attitudes toward unions in general (i.e., a pro-union ideology) and beliefs about union instrumentality were particularly strong predictors of UC. These findings were confirmed in a more recent meta-analysis by Monnot, Wagner, and Beehr (2011) . There is also considerable evidence for a positive relation between workers' UC and their satisfaction with the local union (Fullagar, McCoy, and Shull 1992; Iverson and Kuruvilla 1995; Kelloway and Barling 1993; Sverke and Sjöberg 1994) . Further evidence suggests that workers are more satisfied with, and committed to, the union when it is seen as responsive to membership input and as offering opportunities for involvement (Magenau, Martin, and Peterson 1988; Morishima 1995; Snape et al. 2000; Sverke and Sjöberg 1994) .
Thus, UC appears to be predicted both by general beliefs about the effectiveness of union in general in bringing about positive changes in working conditions, and satisfaction with the way workers are treated by their own union. In turn, unions benefit from strong UC in terms of greater involvement and participation on the part of workers. Indeed, in their meta-analysis, Monnot et al (2001) found that UC was a key antecedent of union participation (also see Fullagar et al., 2014) .
It is important to note that research examining the antecedents and outcomes of UC has been conducted using a variety of unidimensional and multidimensional measures of UC. Therefore, it is difficult to determine whether the relations are similar or different across dimensions of UC and/or whether the relevant variance can be explained adequately using a unidimensional measure (i.e., UCL only, or union AC). Our person-centered investigation will allow us to determine how the antecedents and outcomes relate to varying configurations of the underlying UC dimensions, and whether these relations are best explained by one or a combination of the dimensions. Also, the bulk of the research evidence regarding the antecedents and outcomes of UC has been cross-sectional, thereby precluding direct testing of the longitudinal stability of the associations between union commitment, antecedents, and outcomes. Therefore, a second major objective of the present study was to examine how UC relates to key antecedents and outcomes over a 10-year period, beginning at union entry.
The Present Study
The present study addresses the dimensionality of UC, and the relations between UC and some of its key antecedents and outcomes over a 10-year period, using the measure developed by Kelloway et al. (1992) . In contrast to previous variable-centered research, we employ a person-centered approach. Unlike the variable-centered approach that assumes that all individuals from a sample are drawn from a single population, and that a single set of averaged parameters can be estimated, the person-centered approach considers the possibility that the sample might reflect multiple subpopulations characterized by different sets of parameters. The objective, therefore, is to identify subpopulations presenting different configurations (or profiles) with regard to a system of variables. In this case, we use latent profile analysis (LPA) to identify subpopulations of unionized workers with varying configurations of UCL, UCR, and UCWW. By examining the profiles characterizing these subpopulations, we can determine whether the configurations are qualitatively (i.e., shape and dispersion) and/or quantitatively (i.e., level only) different Morin, 2016) . If the profiles are qualitatively different, it suggests that, despite their typically strong correlations, the subscales can be considered to measure meaningfully distinct constructs. For example, it might be possible for some individual with strong UCL to also have strong UCR and/or UCWW, whereas others with strong UCL would have moderate or weak UCR and/or UCWW. However, if the only differences are quantitative, it suggests that UC, despite variable-centered evidence suggesting the presence of distinct dimensions, is best considered to be unidimensional from a practical perspective (Gillet, Morin, Cougeot and Gagné, 2017) . We can also determine from the shape of the profile whether differences across profiles are best captured by considering one, two, or all three dimensions. Because this is the first application of LPA to investigate the dimensionality of UC, and because previous variable-centered studies have produced mixed results, it is premature to offer specific hypotheses about the number and nature of the profiles likely to emerge. Therefore, we elected to focus on a more exploratory set of research questions.
Research Question 1 (RQ1). How many profiles will be required to present a comprehensive picture of members' multidimensional commitment to their union? Research Question 2 (RQ2). Will the identified multidimensional union commitment profiles differ from one another qualitatively (shape), thus supporting the added value of a multidimensional conception of union commitment, or quantitatively (level), thus supporting a more global unidimensional representation of union commitment? By using longitudinal data in this study, we are also able to investigate whether the profile structure of UC remains consistent or changes over time. In either case, we can also use latent transition analyses to determine whether individuals transition from one profile to another over time. Prior variable-centered research suggests that levels of union commitment tend to be relatively stable over time when the various subscales are considered separately (e.g., Tetrick et al. 1989 ). However, this approach does not allow for the possibility that there may be changes over time in the ways that the dimensions of UC combine (within-sample stability), and that the configuration will remain stable for some individuals but change for others (within-individual stability). For example, individuals with strong UCL might only be willing to take responsibility (UCR) or work for the union (UCWW) as they gain experience. Similarly, for individuals with weak UC at entry, UCL might strengthen more quickly with experience than will UCR and/or UCC; the latter might only increase once UCL achieves a critical state. These are only two of the many possible patterns of change that can be detected using a personcentered approach. Therefore, in the absence of any clear basis for prediction, we posed a set of research questions rather than offering specific hypotheses.
Research Question 3 (RQ3).
To what extent will the extracted profiles of union commitment remain stable (within-sample stability) over a 10 year period? Research Question 4 (RQ4). To what extent will individual members' profiles of union commitment remain stable (within-person stability) over a 10-year period?
We will examine stability using procedures applied by Kam, Morin, Meyer and Topolnytsky (2016) , and expanded by Morin, Meyer, Creusier, and Biétry (2016; Morin and Wang 2016) . More specifically, we will examine within-sample consistency by comparing a series of nested model using LPA. Within-person stability will be examined using LTA. The specific procedures used to conduct these tests will be elaborated in the Method section.
Our final objective was to examine how some of the key antecedents (union attitudes, union instrumentality, and union satisfaction) and outcomes of UC (union participation) relate within and across time with UC profiles. This investigation serves two important purposes. First, it allows us to determine how these antecedents and outcomes relate within and across time to combinations of UCL, UCR, and UCWW. In previous variable-centered research, relations were examined only for the individual subscales or a composite measure of UC. Second, demonstrating that profiles relate in meaningful ways to other theory-relevant variables is helpful in establishing the construct validity of the observed profiles . Based on previous research (Bamberger et al. 1999; Horsman et al. 2016; Monnot et al. 2010; Snape et al. 2000) , we expect to find significant relations between the covariates and profile membership, suggesting that more positive attitudes, higher instrumentality, and higher satisfaction should predict a higher likelihood of membership into the profiles characterized by the highest levels of union commitment, which should themselves be accompanied by higher levels of union participation. However, given the lack of specific hypotheses regarding the expected nature of the profiles, we leave these associations as an open research question. Furthermore, Morin et al.'s (2016) framework for tests of profile similarity can also be extended to test the similarity of associations between profiles and predictors or outcomes across time waves, a critical issue which will also be investigated in the present study.
Research Question 5 (RQ5). To what extent will members' levels of union attitudes, union instrumentality, and union satisfaction predict their likelihood of membership into the various union commitment profiles? Research Question 6 (RQ6). To what extent will members' union commitment profiles be associated with their levels of union participation? Research Question 7 (RQ7). To what extent will the associations between members' union commitment profiles, their antecedents (union attitudes, union instrumentality, and union satisfaction) and their outcomes (union participation) remain stable over a 10-year period?
Method Sample and Procedures
The participants in this study were members of the National Association of Letter Carriers' (NALC) employed by the United States Postal Service (USPS). The NALC has a voluntary and active membership of over 180,000 mail carriers with approximately 2,500 union locals or branches throughout the United States. NALC records indicate that approximately 90-95% of eligible members elected to join the union. Possible explanations for this high rate of participation are that membership is required for enrollment in the attractive NALC Health Benefit Plan, the NALC has a particularly strong orientation program, and there is a high degree of homogeneity within the membership (i.e., only letter carriers). The initial objective of the study was to provide NALC assistance in evaluating "new member" orientation programs. The NALC was able to identify a sample of 2,000 members who had joined the union within the prior 12 months leading up to the initial survey.
In the first wave (T1) of the study (for details, see Fullagar, Clark, Gallagher, and Gordon 1994) , questionnaires were mailed to all 2,000 new NALC members. A total of 637 (32%) completed surveys were returned. Consistent with the goal of focusing on new members, the average union tenure was 5.38 months. As originally envisioned in the research design, a follow-up survey (T2) was sent 12 months later to all members who had responded to the first survey (for details, see Fullagar et al. 1995) . A total of 342 (54%) responded to the second survey. The average years of union membership for T2 respondents was 15.02 months. With support from the NALC, a subsequent survey was designed to examine longer term implications among all members who had participated in both T1 and T2 almost 11 years (T3) after the initial T1 survey (for details, see Fullagar et al. 2004 ). Based upon employment records it was discovered that of the original T1 respondents only 454 were still employed as letter carriers by the USPS. Surveys were sent by mail to the population of T1 and T2 participants and a total of 195 questionnaires were returned to the researchers.
Measures
Union Commitment. Union commitment was measured at all time waves (T1, T2, and T3) using Kelloway et al.'s (1992) 13-item union commitment scale. This scale assesses three dimensions of union commitment: union loyalty (UCL, six items, e.g., I feel a sense of pride in being a part of the union); responsibility to the union (UCR, four items, e.g., It is the duty of every member to keep their ears open for information that might be useful to the union); and willingness to work for the union (UCWW, three items, e.g., If asked I would serve on a committee for the union). Each item was measured on a fivepoint scale ranging from (1=strongly disagree to 5=strongly agree).
Union Attitudes and Instrumentality. Attitudes toward unions and perceptions of union instrumentality were assessed at T1, T2, and T3 using items drawn from investigations of pro-union voting and joining (e.g., Deshpande and Fiorito 1989; Getman, Goldberg, and Herman 1976; McShane 1986) . A first subscale consists of five items capturing the degree to which individuals agree that unions meet the stereotype of being undemocratic and economically counterproductive (e.g., unions stifle individual initiative, unions are more interested in fighting change than trying to bring about change). These items were recoded to reflect positive union attitudes. A second subscale assesses the extent to which individual members broadly perceive labor unions as a force for improving the lives of working people. This measure of union instrumentality consisted of four items (e.g., unions work to get legislation that helps all working people, unions improve the wages and working conditions of workers). Both measures were scored on a five-point scale indicating respondent strength of agreement with each stated item (1=strongly disagree to 5=strongly agree).
Union Satisfaction. Participants were asked at T1, T2, and T3 to evaluate their perceptions of the performance of the NALC. Based upon the work of Quinn and Staines (1978) and Fiorito, Gallagher, and Fukami (1988) this measure included two four-item subscales labeled union satisfactionformal aspects and union satisfactionunion-member relationships. The first subscale assesses satisfaction toward the NALC's performance at improving the economic terms and conditions of employment for letter carriers (e.g., How good a job has the NALC done in getting better wages for members, ... improving job security). The second subscale pertains to perceptions of the favorability of the relationship between the union leaders and individual members (e.g., … keeping member's informed, … giving member's a voice in union matters, … listening to concerns, and … providing support when needed). Each item was measured on a five-point scale ranging from (1=strongly disagree to 5=strongly agree).
Union Participation. Drawing Skarlicki and Latham (1996) and more recent investigations of union commitment (e.g., Chan, Snape, and Redman 2011; Snape, et al. 2014; Tan and Ayree 2002) union participation was operationalized as union citizenship behaviors (UCB) and assessed at T2 and T3. The first four-item subscale pertains to membership participation in terms of individual actions which were focused on "interpersonal helping" (UCB-I; e.g., helped a fellow member prepare a grievance, showed another member how the union could assist them with a problem). The second 10item subscale assesses membership participation in terms of individual actions which were supportive of the union as an "organization" (UCB-O; e.g., attended and spoke up at a union meeting, participated in a branch (local) social or recreational activity, encouraged other members to support the union on an issue, offered assistance to the union in resolving a union-related problems, etc.). All items were rated dichotomously (0, 1) as a function of respondents' participation during the prior 12 months.
Analyses Confirmatory factor analyses (CFA) were first estimated to verify the adequacy of the measurement models underlying the constructs assessed in this study and their measurement invariance across the three time waves. These models supported the adequacy of the a priori models, and their longitudinal invariance, but also revealed high level of within-time correlations (corrected for measurement errors) between the union commitment dimensions (r = .63 to .83, Mr = .74: see Table 1 ). From these models, composite reliability was calculated with omega (ω) coefficients, which were relatively high and satisfactory for the commitment (ω = 0.776 to 0.925), predictors (ω = 0.710 to 0.894), and outcomes (ω = 0.884 to 0.890) measures. Rather than using scale score to estimate the profiles, factor scores from these preliminary models were used as inputs in the main analyses. To ensure comparability in the measures across time points, these factors scores were saved from longitudinally invariant measurement models . Factor scores provide a way to partially control for the unreliability of participants' ratings by giving more weight to items presenting lower levels of measurement error (Skrondal and Laake 2001) and to preserve the nature of the underlying measurement structure (e.g., invariance) better than scale scores (for a more extensive discussion of the advantages of factor scores in person-centered analyses, see Morin, Meyer, et al. (2016) or Morin, Boudrias et al. (2016 . Details on these measurement models, longitudinal invariance, and missing data strategies, are reported in the online supplements. Table 1 presents the correlations and composite reliability for all factors scores.
Latent Profile and Latent Transition Analyses. We first estimated LPA on the union commitment factors at each time points separately (Muthén 2002) to verify whether the same number of profiles would be extracted. These LPA provided further evidence that the results remained unchanged by the missing data strategy used in this study. At each time point, we examined solutions including one to eight profiles. The mean and variance of the profile indicators were freely estimated in all profiles (Peugh and Fan 2013) .
To determine the number of latent profiles in the data, the theoretical meaning and statistical adequacy of the solution should be taken into account, as well as a variety of statistical indicators (Marsh, Lüdtke, Trautwein, and Morin 2009; Muthén 2003) : (i) The Akaïke information criterion (AIC), (ii) the consistent AIC (CAIC), (iii) the Bayesian information criterion (BIC), (iv) the sample-size adjusted BIC (ABIC), (v) the adjusted Lo, Mendel and Rubin's (2001) likelihood ratio test; and (vi) the bootstrap likelihood ratio test (BLRT). A lower value on the AIC, CAIC, BIC and ABIC suggests a better-fitting model. A significant p value for the aLMR and BLRT indicates that additional profile contributes to the solution. Simulation studies indicate that the CAIC, BIC, ABIC, and BLRT are particularly effective (Peugh and Fan 2013; Tein, Coxe, and Cham 2013; Tofighi and Enders 2008) . However, with sufficiently large sample sizes, these indicators may keep on suggesting the addition of profiles (Marsh et al. 2009 ). In these cases, information criteria should be graphically presented through "elbow plots" (Morin, Maïano, et al. 2011) . In these plots, the point after which the slope flattens out indicates the optimal number of profiles. Finally, the entropy should not be used to select the optimal number of profiles, but provides a useful summary of the classification accuracy, varying from 0 to 1, with higher values indicating more accuracy.
Once the optimal number of profiles has been selected at each time point, the three time-specific models were combined into a longitudinal LPA. From this model, we proceeded to tests of profile similarity across time points using a strategy developed by Morin, Meyer et al. (2016) and optimized by for longitudinal comparisons. The first step in the sequence examines whether the same number of profiles can be identified across time points (i.e., their configural similarity) and corresponds to the previously described time-specific LPA In the second step, the "structural similarity" of the profiles is tested by including equality constraints across time point on the means of the profile indicators. The third step tests the "dispersion similarity" of the profiles by including equality constraints across time point on the variances of the profile indicators. The fourth step tests the "distributional similarity" of the profiles by constraining their size to equality across time points.
The most similar model from the previous sequence was then converted to a longitudinal LTA (Collins and Lanza 2010) to investigate within-person stability and change in profile membership . This sequence was then extended to tests of "predictive" and "explanatory" similarity to test whether the associations between the profiles, their predictors and their outcomes remained the same over time. The relative fit of these models can be compared using the aforementioned information criteria, and Morin, Meyer et al. (2016) suggest that at least two indices out of the CAIC, BIC, and ABIC should be lower for the model including added constraints for the hypothesis of profile similarity to be supported.
All models were estimated using the robust maximum likelihood estimator (MLR) available in Mplus 7.2 . All LPA were estimated using 3000 random sets of start values, 100 iterations, and the 100 best solutions retained for final stage optimization (Hipp and Bauer 2006) . These values were increased to 10000, 1000, and 500 for the longitudinal models. Because of the strategy used to generate the factor scores, there were no missing data in these models, which helped to maximize sample size (see online supplements for further discussions about missing data).
Predictors and Outcomes of Profile Membership. Multinomial logistic regressions were conducted to test the relations between the likelihood of profile membership and a series of demographic controls and predictors. In these analyses, we first assessed the need to incorporate demographic variables as possible controls in subsequent analyses (age, sex, education level, and union tenure). In these analyses, the demographic controls were allowed to predict the profiles estimated at all time points. Four alternative models were contrasted (e.g., Ciarrochi, Morin, Sahdra, Litalien, and Parker 2017; Gillet et al. 2018 ). First, we considered a null effects model in which the relations between the demographics and the profiles were constrained to be zero. Second, the relations between the demographics and the profiles were freely estimated across time points, predictions of the profiles estimated at a specific time point were allowed to vary across the profiles estimated at the previous time point. Essentially, this model provides a direct test of the effects of the demographic variables on the profile transitions (i.e., on the likelihood of transitioning into a specific profile at the next time point based on profile membership at the prior time point). Third, predictions were freely estimated across time, but not profiles. In this model, the demographic controls are not allowed to predict the profile transitions themselves, but their effects are allowed to change over time. Finally, the predictive similarity of the model was tested by constraining predictions to equality across time points. Then, the relations between our a priori predictors and the likelihood of profile membership were estimated using the same strategy.
Outcomes were incorporated into the final latent profile solution. We used the MODEL CONSTRAINT command of Mplus to systematically test mean-level differences across pairs of profiles (using the multivariate delta method: e.g., Raykov and Marcoulides 2004;  for an application, see Kam et al. 2016) . Following incorporation of these outcomes, we proceeded to tests of "explanatory similarity" by constraining the within-profile means of these outcomes to equality across time points. Sample inputs for all models are available in the online supplements.
Results The fit indices of the time-specific LPA are reported in Table S6 of the online supplements. The AIC and ABIC kept on decreasing with the addition of profiles, the CAIC and BIC reached their lowest point at six profiles (or five for the CAIC at T3), the ALMR suggested three (T1 and T3) or four (T2) profiles, while the BLRT suggested seven (T2 and T3) or eight (T1) profiles. We thus relied on elbow plots, reported in Figures S1 to S3 of the online supplements. These figures show that the relative improvement in fit reached a relatively clear plateau around four profiles. The examination of the fourprofile solution and of adjacent three-and five-profile solutions confirmed the superiority of the fourprofile solution, thus supporting the configural similarity of this solution across time points. The fit indices from the final LPAs and for all longitudinal models are reported in Table 2 .
A three-wave longitudinal LPA model of configural similarity including four-profiles at each time point was first estimated. Compared to this initial model, the next model resulted in a slightly higher value on the AIC and ABIC, but lower values on the BIC and CAIC, thereby supporting the structural similarity of this four-profile solution over time. However, the next model of dispersion similarity resulted in a higher value on all information criteria when compared to the model of structural similarity, thus failing to support the dispersion similarity of the profiles. Examination of the parameter estimates from these models revealed a reduced level of within-profile variability at the third time point, leading to the estimation of a model of partial dispersion similarity where levels of within-profile variability were constrained to be equal across the first two time points, but freely estimated at the third time point. Compared to the model of structural similarity, this model resulted in lower values on the CAIC, BIC, and ABIC thereby supporting the partial dispersion similarity of the solution. Finally, the model of distributional similarity resulted in an increase in the value of all information criteria when compared to the model of partial dispersion similarity, suggesting that the sizes of the profiles differ across time points. A detailed examination of the results did not suggest any meaningful model of partial distributional similarity. The model of partial dispersion similarity was thus retained for the next stages of the analyses, and converted to a complete LTA model. This final LTA model results in a relatively high level of classification accuracy, as illustrated by an entropy of .876, and is illustrated in Figure 1 (the exact within-profile means and variances of the indicators are reported in Table S7 of the online supplements). The relative size of the profiles at the different time points, and the transition probabilities across time points, are reported in Table 3 .
Examination of these profiles argues against the added value of considering dimensions of union commitment. Indeed, all profiles mainly differ in their global level of union commitment, rather than showing clear qualitative differences based on specific dimensions. Profile 1 describes members presenting a high level of union commitment. This highly committed profile characterizes a declining proportion of members over time, decreasing from 21.82% of the sample at T1, to 19.47% at T2, and 13.34% at T3. This declines appears to be mainly related to a tendency for members corresponding to this profile to transit to Profile 2 (in which levels of union commitment are slightly lower) at the next time point (19. 4% make this transition between T1 and T2, and 62.2% between T2 and T3). Profile 2 describes members presenting moderately high levels of union commitment. Although this profile slightly increases in size over time (T1: 30.46%; T2: 35.48%; T3: 42.54%), mainly due to members corresponding to Profile 1 transitioning to this profile at the next time point. Otherwise, membership into this profile appears to be fairly stable over time (with a stability of 89.4% between T1 and T2, and 82.7% between T2 and T3).
Profile 3 characterizes members presenting a moderately low level of union commitment. The relative size of this profile appears to be relatively stable across T1 (34.54%) and 2 (31.55%), and to slightly increase at T3 (36.74%). Members corresponding to this profile at T1, when they transit to another profile at T2, tend to move to Profile 2 (13.2%), thus contributing to part of the increase in the size of Profile 2. In contrast, membership into this profile appears to be more stable across T2 and T3 (81.7% versus 75.1% across T1 and T2). Finally, Profile 4 describes members presenting low levels of union commitment. Like Profile 3, the size of this profile appears fairly stable across T1 (13.19%) and T2 (13.50%). However, the size of this profile shows a clear decrease at T3 (7.38%). Although membership into this profile appears relatively stable across T1 and T2 (75.4%), it is not maintained across T2 and T3 (29.6%). Members corresponding to this profile show a marked tendency to transit to Profile 3 (22. 1% between T1 and T2, and 65.5% between T2 and T3). This marked transition probability explains the increase in the size of Profile 3 observed at T3.
Demographics
Demographic variables were added to the final LTA model of partial dispersion similarity. As shown in the Table 2 , the null effects model resulted in the lowest values on all information criteria when compared to the alternative models, thus supporting the lack of relations between these demographic controls and the likelihood of membership into the various profiles. Examination of the detailed parameters estimates from these alternative models supported this conclusion regarding the lack of meaningful associations between the controls and the profiles, and the decision to exclude controls from further analyses.
Predictors
Predictors were then added to the final LTA model of partial dispersion similarity. As shown in Table 2 , the model of predictive similarity resulted in lower values for the BIC and CAIC when compared to all alternative models. These results support the predictive similarity of the model. Results from the multinomial logistic regression estimated as part of this model are reported in Table 4 . The findings showed that more positive union attitudes were associated with a higher likelihood of membership into the profiles (1 and 2) characterized by higher levels of union commitment than in the profiles (3 and 4) characterized by lower levels of union commitment. Union attitudes further predicted an increase in the likelihood of membership into the profile characterized by moderately low levels of union commitment (3) compared to the profile characterized by very low levels of union commitment (4), but did not differentially predict the likelihood of membership into the highly (1) versus moderately (2) committed profiles. The results similarly showed that having a more favorable view of union instrumentality predicted a higher likelihood of membership into the profile characterized by high (1), moderately high (2), and moderately low (3) levels of union commitment compared to the profile (4) characterized by very low level of union commitment, but did not differentially predict the likelihood of membership into the two profiles characterized by moderate levels of union commitment (2 and 3). However, union instrumentality also predicted a higher likelihood of membership into the profile characterized by a very high level of union commitment (1), compared to both profiles presenting moderate levels of union commitment (2 and 3) . In contrast, the effects of union satisfaction were limited, with members' satisfaction about more formal aspects of their union's performance showing no significant associations with profile membership, and higher levels of satisfaction with union-member relationships predicting only a slightly increased likelihood of membership into the moderately committed profile (2) versus the profiles presenting moderately low (3) and low (4) levels of union commitment. It is noteworthy that, when significant, the effects of union satisfaction are much smaller (significant ORs: 2.101 and 2.938) than the effects of union attitudes and instrumentality (significant ORs: 0.152 to 58.083).
Outcomes
Outcomes were finally added to model. As shown in Table 2 , compared with the model where the relations between profiles and outcomes were freely estimated across time points, the model of explanatory similarity resulted in lower values for the AIC, BIC, CAIC and ABIC, and was thus retained. The mean levels of outcomes in each profile are reported in Table 5 . Because the profile-specific scores on each outcome are based on factor scores with a mean of 0 and a standard deviation of 1, these results can be directly interpreted in standardized unitsleading to between-profile differences that can be interpreted in effect size units. These results are consistent with the nature of the profiles, showing that levels of union participation (both UCB-I and UCB-O) are higher by about 1 standard deviation in the profile characterized by a high level of union commitment (1) than in the profile characterized by a low levels of union commitment (4), with the two moderate profiles (2 and 3) falling in between by about .5 standard deviation. For union participation at the level of the union itself as an organization (UCB-O) however, the two profiles characterized by lower levels of union commitment (3 and 4) are impossible to distinguish from one another.
Discussion Union commitment has received considerable theoretical and empirical attention over the past four decades (Horsman et al. 2016 ). However, ever since the seminal work of Gordon et al. (1980) , there has been a prominent debate regarding the dimensionality of the union commitment construct. Although research has led to the emergence of a popular three-dimensional measure (Kelloway et al., 1992) , the correlations among the UCL, UCR and UCWW dimensions has generally been quite strong (e.g., Kelloway and Barling 1993; Shore et al. 1994; Mellor, Mathieu and Swim 1994; Sinclair and Tetrick 1995) , thereby raising questions about whether the dimensions are truly distinct from a practical perspective. However, the variable-centered research strategy used to date assumes that the population is homogeneous and that observed relations among dimensions apply generally to all members of that population. In contrast, the person-centered approach (LPA/LTA) allows for the detection of subpopulations characterized by distinct configurations on these dimensions. If multiple subpopulations with qualitatively distinct profiles are detected, it suggests that the dimensions are indeed distinguishable, and subsequent analyses can be conducted to investigate the development and consequences of the unique combinations. If there are no detectable subpopulations, or if the subpopulations differ only quantitatively (i.e., in level rather than shape), it suggests that UCL, UCR and UCWW covary uniformly within the population and may reflect a unidimensional construct for practical purposes. Consequently, by allowing for both possibilities, the person-centered approach taken in this research affords a more stringent test of the dimensionality of UC than has been undertaken in the past. Additionally, by applying the person-centered analytic techniques of LPA and LTA to data obtained over a period of 10 years, we were able to advance previous research by investigating potential changes in UC and its relations to antecedents and outcomes.
Dimensionality of Union Commitment
Our analyses revealed four distinct profiles of UCL, UCR and UCWW across three time points over a 10-year period. The profile structure remained stable across all three occasions, with some variability in dispersion (within-profile variance) and distribution (profile size), particularly at the 10year follow-up. As illustrated in Figure 1 , these profiles described highly committed, moderately committed, moderately uncommitted, and highly uncommitted union members. Although reflecting distinct subpopulations, these profiles differ only quantitatively, suggesting that UCL, UCR, and UCWW covary together when individual profiles are considered. In other words, despite the ability of variable-centered approaches to extract distinct, albeit highly correlated, dimensions of UC, when combinations of these dimensions are considered at an individual level, our person-centered results show that there is little value in considering these distinctions. This provides additional evidence that UC, as measured with the Kelloway et al.'s (1992) instrument, is best considered a unidimensional construct for practical purposes. Again, by providing the opportunity for the 'dimensions' to combine differently across subpopulations, these findings provide a quite stringent test of the dimensionality of UC. Pending replication in more diversified samples of unionized employees, one implication of these findings is that, without the need to separately measure distinct facets of UC, it might be possible to develop a shorter measure for use in research or practice without sacrificing content validity. Importantly, however, such a measure should include items from each of the facets to ensure adequate construct coverage.
Changes in Union Commitment Over Time
Over and above considerations regarding the dimensionality of the union commitment construct, the current results also have important substantive implications. Importantly, our results showed that the number (configural similarity) and nature (structural similarity) of members' UC profiles remained identical over their first 10 years of employment. This strongly suggests that these profiles reflect the operation of a consistent and meaningful set of mechanisms underlying the development of UC (see discussion of antecedents below). However, the results also revealed several interesting changes taking place over time. One of these is the reduction of the level of within-profile variability over time (lack of dispersion similarity), indicating that union members corresponding to each profile become more similar over time. The mechanisms responsible for this increasing similarity (e.g., socialization; common work experiences) are not addressed in the present investigation, but might warrant attention in future research.
It is important to note that the evidence for stability of profile structure, and increased withinprofile similarity, does not preclude the possibility of individuals transitioning across profiles. Indeed, our results showed that the relative size of the profiles changed over time (lack of distributional similarity). More specifically, our results showed that the number of highly committed members declined over time, with a substantial proportion transitioning to the moderately committed profile. Similarly, the number of members presenting very low levels of union commitment also decreased over time, again with a substantial proportion transitioning to the moderately low commitment profile. Importantly, these findings reveal that the changes over time reflect roughly equal changes in loyalty (UCL), responsibility (URR) and willingness to work on behalf of the union (UCWW), with no evidence that facets of the construct merge (e.g., loyal members becoming more willing to participate with increased experience) or diverge (e.g., loyal members making way for others to take more personal responsibility) over time. In contrast to the more extreme profiles, membership in the two moderate profiles demonstrated a much higher level of stability over time.
The greater movement toward rather than away from the moderate commitment profiles might be explained, in part, by regression to the mean (preliminary analyses revealed a very small negative association between initial levels of union commitment and their rate of change over time; Rogosa 1995) . However, this explanation is mitigated to some extent by the fact that analyses were conducted using factor scores, thereby partially controlling for measurement error (Hsu, 1995) . It is also noteworthy that the transitions continued, and indeed increased, over the 10-year span of the study. Indeed, our results showed that between 74.4% and 89.4% of members stayed in the same profiles over the initial 12-month period, whereas only 29.6 to 33.2% of members corresponding to the most extreme profiles (Profiles 1 and 4) stay in that same profile over a 10-year period. It is thus unlikely that this continued, and large, pattern of transitions away from the extreme profiles reflects only regression to the mean.
We can only speculate on other explanations for these transitions at this point. One possibility is that, because of their tendency to get more heavily involved in union activities, those with strong initial commitment levels experience some degree of exhaustion, or possibly disillusionment, over time (e.g., Morin, Vandenberghe, Turmel, Madore, and Maïano 2013) . This possibility might be investigated in future research by adapting a measure of burnout (e.g., Maslach, Jackson and Leiter 1996) to the union context. In contrast, individuals with very low levels of initial union commitment could slowly come to realize some of the benefits of unionism as time goes by. This might come as the result of increased dissatisfaction with organizational policies and practices leading to a greater appreciation for the need for unions, and/or direct evidence of the benefits they have derived from union membership. Our findings regarding the antecedents of profile membership help to shed light on these possibilities.
Antecedents and Outcomes of Union Commitment
The antecedents examined in this study included both attitudes toward unions in general (global attitudes and instrumentality) and toward the respondents' own union (satisfaction with the formal and interpersonal aspects). The general attitude measures were more ideological in nature, and reflected beliefs about the contributions that unions make to society in general and their effectiveness as a force for positive change in the workplace, whereas the more specific measures addressed satisfaction with relations with the NALC and its effectiveness in improving conditions for letter carriers. Interestingly, our findings demonstrate that, across the three occasions of measurement, the general attitudes were better predictors of profile membership than were specific attitudes toward the NALC. The fact that satisfaction with the NALC did not predict the commitment profiles is somewhat surprising, and conflicts with some earlier findings (e.g., Snape et al. 2000) . It may be that satisfaction with the NALC was less variable here than was the case in the earlier studies, and therefore not a major factor in shaping members' commitment. Although our findings do not rule out the possibility that satisfaction with the local union could contribute to general attitudes toward unions, and perhaps directly or indirectly to UC (Bamberger et al., 1999; Tan and Aryee, 2002) in other contexts, they do add evidence for the contribution made by the more general attitude toward unionism. It is important, therefore, to consider the latter findings in more detail.
It appears that members' ideological beliefs about unions in general can have a big impact on their profile of commitment to their own union. Our findings suggest that members who believe that unions are a positive force in society and have been instrumental in improving working conditions tend to be more committed, and that the stronger the beliefs, the stronger the commitment. In contrast, those who view unions as undemocratic and economically counterproductive tend to have the weakest commitment to their own union, independent of their satisfaction with the union itself. From a practical standpoint, this suggests the need for union leaders to emphasize more than just the contributions of the local union, but to also promote the contributions of unions, and unionism, in general. Although our findings suggest that positive union attitudes were predictive at all three time points, it might be particularly important to focus on the beliefs of newcomers. It appears from our data that membership in the high commitment profile is greatest in the first year but, for many of these individuals, commitment weakens over time. As noted previously, it is possible that these individuals become so actively engaged that they gradually experience some degree of burnout. However, it is also possible that they become complacent, particularly if they take the benefits of their own union's efforts for granted. They may need to be reminded of the broader contributions of unions and the need to continue to support unionism through continued commitment to the local union.
Those individuals who have very weak commitment to the union initially might also be affected by efforts to promote the benefits of unions more generally. It appears from our data that the strong antiunion sentiments that contribute to weak commitment in the first year among members of this very low profile weaken somewhat over time, with an accompanying increase in commitment. This might be due to experiences with the local union, although it does not seem to be a function of satisfaction with the union per se. It is possible that more of these uncommitted individuals would move to the moderate commitment profile with a more concerted effort on the part of union leaders to promote the benefits of unionism more generally. Our findings regarding the outcome of profile membership suggest that such efforts could have benefits for the union itself.
From an outcomes perspective, our results supported prior research in demonstrating that levels of union participation (both UCB-I and UCB-O) are greatest in the profiles characterized by a high level of union commitment (Profile 1) compared with the profile characterized by weak union commitment (Profile 4). However, differences were less detectable between the more moderate profiles, suggesting that more extreme levels of union commitment could be necessary to generate the required drive to more fully participate in personal actions which are supportive of both the union and fellow members.
Strengths and Limitations
The dataset used in the present study presents multiple important strengths, not the least of which is the reliance on a 10-year longitudinal follow-up of a single cohort of new union members. This unique opportunity to study the emergence of union commitment among new members over time removes the consideration of the potentially confounding effects of comparing short term changes in attitudes and behaviors between seasoned union members and union newcomers (Bayazit, Hammer, and Wazeter 2004) . However, it is also important to keep several study limitations in mind when interpreting the results. First, the findings are based on a single US-based union operating in its own unique unionmanagement relationship. As such, future research would do well to assess the extent to which the present findings will generalize to samples of workers from a greater diversity of unions and cultural backgrounds. In addition, by focusing on members who remained with their organization and union over a 10-year period, our findings do not speak to the critical role that changes in employment and union membership might have on UC.
With regard to methodology, it is important to note that, despite relying on state-of-the-art missing data procedures, our ability to generalize our findings, particularly those related to profile transitions, is limited by the high rate of attrition observed in the present study. Our study is also limited by the current lack of analytic procedures to test associations between changes in profile membership and changes in outcomes levels over time (e.g., Ciarrochi et al. 2017 ). Finally, we were unable to control for the fact that participants were nested under local and state union constituency because information regarding nesting was not available to us. This might have led to some imprecision in the estimation of relations occurring between profile membership and the various predictors and outcomes considered at the individual level. As such, potentially important relations occurring at the local or state level might have been missed. For example, it remains possible that the increases in similarity observed within profiles over time might have been the result of initiatives taken at local or state levels, a possibility that could not be investigated in the present study. Clearly, future research would do well to integrate this higher analytical level (e.g., Mäkikangas, Tolvanen, Aunola, Feldt, Maunon, and Kinnunen 2018), and to consider a more diversified set of predictors and outcomes occurring at the local or state levels (e.g., union performance or participation rates).
These critical considerations for future research do not necessarily need to be based on new and costly data collections, but can instead be based on the analyses of data obtained in prior studies of union commitment. New and evolving methodologies provide the opportunity to look in novel ways at a wide array of incredibly rich data sets that might otherwise be neglected as researchers move on to new projects. This ability to capitalize on already available information and to examine it with new and evolving methods is the essence of substantive methodological synergies (e.g., Marsh and Hau 2007) and a possibly ''greener'' approach to research Conclusion In the context of increased variability in how researchers have operationalized the construct of union commitment, this study suggests that there may be limited value to the adoption of a multidimensional approach to the assessment of union commitment. In particular, the results reveal that the four (4) profiles of union commitment identified in this study primarily differ from one another on the global level of union commitment that characterizes them, rather than showing clear qualitative differences based on the specific dimensions of union commitment assessed in this study. Given the search for more parsimonious measures of constructs of interest, and limitations on the item count associated with survey designs, the findings of this study provide support for the reliance on simpler and shorter global measures of union commitment, the development of which will require increased scientific attention in the upcoming years. Another important practical implication of the present study derives from the evidence that union commitment profile membership was predicted better by ideological beliefs about unions than by satisfaction with the local union. Unions might be better served in building stronger commitment by emphasizing the benefits of unionism in general rather than focusing on local accomplishments. instrumentality and union support perceptions. Journal of Organizational Behavior 16(S1): 669-680. Skarlicki, Daniel, and Gary Latham. 1996. Increasing citizenship behavior within a labor union: A test of organizational justice theory. Journal of Applied Psychology 81 (2): 161-169. Skrondal, Anders, and Petter Laake. 2001. Regression among factor scores. Psychometrika 66 (4) Union Loyalty
Responsibility to the Union
Willingness to Work for the Union Table 1 Correlations Between all Variables (Factor Scores)
.925 UCR1
.734** .830 UCWW1
.849** .691** .776 UCL2
.770** .607** .611** .925 UCR2
. .878 Note. LL = model loglikelihood; #fp = number of free parameters; scaling = scaling correction factor associated with robust maximum likelihood estimates; AIC = Akaïke information criteria; CAIC = constant AIC; BIC = Bayesian information criteria; ABIC = sample size adjusted BIC. Notes. * p < .05; ** p < .01; the predictors are estimated from factor scores with mean of 0 and a standard deviation of 1; SE = standard error of the coefficient; OR = odds ratio. The coefficients and OR reflects the effects of the predictors on the likelihood of membership into the first listed profile relative to the second listed profile. Note. * p ≤ .05; ** p ≤ .01; the outcomes are estimated from factor scores with mean of 0 and a standard deviation of 1, so that between profile differences can directly be interpreted in standard deviation units as effect size indicators.
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Sections Preliminary Confirmatory Factor Analyses Confirmatory factor analysis (CFA) models were estimated using Mplus 7.2 . Due to the complexity of the measurement models underlying all constructs assessed in the present study and the relatively smaller sample size of employees who completed T2 and T3, these preliminary analyses were conducted separately for the union commitment measure, the predictors (union attitudes, union instrumentality, and union satisfaction), and the outcomes (union participation). These models were first estimated separately for each time point (T1: n = 637; T2: n = 342; T3: n = 195). These models included three factors for the union commitment measure (loyalty to the union, responsibility to the union, and willingness to work for the union), four factors for the predictors (union attitudes; union instrumentality; union satisfaction: formal aspects and quality of union-member relationships), and two factors for the outcomes (union participation: UCB-I and UCB-O). Then, complete longitudinal models were estimated across all three time waves including nine factors for the union commitment measure (three factors X three time points), 14 factors for the predictors (four factors X three time points), and four factors for the outcomes (two factors X two time points). All models were specified as congeneric, with each item allowed to load on a single factor, and all factors freely allowed to correlate within and across time-points. In the union commitment model, one a priori correlated uniqueness was added to reflect the parallel wording of two items (If asked, I would serve on a committee…, and If asked, I would run for an elected office…). In the predictor model, a priori correlated uniquenesses were added to take into account the methodological artefact related to the negative wording of a subset of items. Finally, in all longitudinal models, a priori correlated uniquenesses between matching indicators of the factors utilized at the different time-points were also included to ensure that these longitudinal models did not converge on biased and inflated stability estimates (Jöreskog 1979; Marsh 2007) . For all models, these correlated uniquenesses reflected the fact that unique variance of these indicators was known to emerge, in part, from shared sources of influences over time (e.g., Marsh, Abduljabbar, et al. 2013; Marsh, Scalas, et al. 2010) CFA models for the union commitment measure and the predictors were estimated using the robust maximum Likelihood (MLR) estimator. This estimator provides standard errors and tests of fit that are robust in relation to non-normality and the use of ordered-categorical variables involving at least five response categories (Finney and DiStephano 2013) . Longitudinal CFAs were conducted using the data from all respondents who completed at least one wave of data (corresponding to the T1 sample; n = 637), using Full Information MLR estimation (FIML)-rather than a listwise deletion strategy focusing only on employees having answered two or three time points- (Enders 2010; Graham 2009 ). FIML estimation has been found to result in unbiased parameter estimates under even a very high level of missing data (e.g., 50%), in the context of longitudinal studies with missing time points, under Missing At Random (MAR) assumptions, and even in some cases to violations of this assumption (e.g. Enders 2001; 2010; Enders and Bandalos 2001; Graham 2009; Larsen 2011; Shin, Davidson, and Long 2009) . It should be noted that preliminary tests in which scores on all variables assessed at the earlier measurement point were used to predict attrition occurring at Time 2 or Time 3 revealed a single significant predictor of attrition: Participants with an initially higher level of willingness to work for the union were slightly more likely to have dropped out of the study by s.e.= 214, p ≤ .01) . No other facet of union commitment or additional variable considered here predicted attrition. Still, this single statistically significant effect reinforces the importance of relying on missing data procedures relying on MAR assumption, and thus allowing missing values to be conditioned on earlier scores on this variable.
In contrast, because the union participation measure relies on a binary response scale, measurement models for the outcomes had to be estimated with a robust weight least square estimator using diagonal weight matrices (WLSMV), which has been found to outperform MLR estimation when response scales include 4 or less answer categories (Bandalos 2014; Beauducel and Herzberg 2006; Finney and DiStephano 2013; Flora and Curran 2004; Lei 2009; Rhemtulla, Brosseau-Liard, and Savalei 2012) . A key limitation of WLSMV, when compared to MLR, has to do with the reliance on a slightly less efficient way of handling missing data (Asparouhov and Muthén 2010a) . For this reason, factor scores were saved using starts value taken from the final retained WSLMV longitudinal model, but using a Bayes estimator which handles missing data in a manner comparable to FIML (Asparouhov and Muthén 2010b; Enders 2010) . The reason why initial measurement models and tests of measurement invariance where not directly conducted with Bayes is to be able to properly assess the adequacy of the measurement model, and its measurement invariance over time, using typical goodness-of-fit information which are not available with Bayes.
Before saving the factor scores for our main analyses, we verified that the measurement model operated in the same manner across time waves, through sequential tests of measurement invariance : (1) configural invariance, (2) weak invariance (loadings), (3) strong invariance (loadings and intercepts/thresholds), (4) strict invariance (loadings, intercepts/thresholds and uniquenesses); (5) invariance of the latent variance-covariance matrix (loadings, intercepts/thresholds, uniquenesses, and latent variances and covariances); (6) latent means invariance (loadings, intercepts/thresholds, uniquenesses, latent variances and covariances, and latent means) . In the outcomes model relying on WLSMV estimation, thresholds replace intercepts and reflect the points at which responses change from one answer category to another. However, in models based on binary items, it is not possible to separately test the invariance of the loadings and thresholds, so that steps 2 (weak) and 3 (strong) are combined into a single step of strong measurement invariance.
Given the known oversensitivity of the chi-square test of exact fit (χ²) to sample size and minor model misspecifications (e.g., Marsh, Hau, and Grayson 2005) , we relied on goodness-of-fit indices to describe the fit of the alternative models (Hu and Bentler 1999; Yu 2002) : the comparative fit index (CFI), the Tucker-Lewis index (TLI), as well as the root mean square error of approximation (RMSEA) and its 90% confidence interval. Values greater than .90 for the CFI and TLI indicate adequate model fit, although values greater than .95 are preferable. Values smaller than .08 or .06 for the RMSEA respectively support acceptable and excellent model fit. Like the chi square, chi square difference tests present a known sensitivity to sample size and minor model misspecifications so that recent studies suggest complementing this information with changes in CFIs and RMSEAs (Chen 2007; Cheung and Rensvold 2002) in the context of tests of measurement invariance. A ∆CFI of .010 or less and a ∆RMSEA of .015 or less between a more restricted model and the preceding one indicate that the invariance hypothesis should not be rejected. It should be noted that with WLSMV, chi-square values are not exact, but rather adjusted or "estimated" to obtain a correct p-value. This explains why χ² and CFI values can be non-monotonic with model complexity. This specificity is also important for the WLSMV χ² difference tests, which need to be conducted via Mplus' DIFFTEST function (MD 2 ; Asparouhov and Muthén 2006) .
The results from these models are reported in supplementary Table S1 . These results clearly support the a priori measurement models (at each time point separately, and longitudinally). For the union commitment measure, the results provided clear support to the complete longitudinal invariance of the model with none of the change in goodness-of-fit indices exceeding the recommended cut-off scores (∆CFI ≤ .010; ∆TLI ≤ .010; ∆RMSEA ≤ .015; and overlapping RMSEA confidence intervals). To ensure that the latent profiles estimated at each time wave were based on fully comparable measures of union commitment, the factor scores used in main analyses were saved from the model of complete measurement invariance (loadings, intercepts/thresholds, uniquenesses, latent variances and covariances, and latent means). Although only strict measurement invariance is required to ensure that measurement of the constructs remains equivalent across time waves for models based on factor scores (e.g., , there are advantages to saving factors scores from a model of complete measurement invariance for use in latent profile analyses. Indeed, saving factor scores based on a measurement model in which both the variances and the latent means are invariant (i.e., respectively constrained to take a value of 1 and 0 in all time waves) provides scores on profile indicators that can be readily interpreted in standardized terms as deviation from the grand mean expressed in standard deviation units. However, for the predictors model, neither the strong (∆CFI = -.018; ∆TLI ≤ -.019), nor the strict (∆CFI -.012; ∆TLI = -.011) measurement invariance was supported across time waves. Thus, in order to ensure comparability of the constructs across time waves, we pursued models of partial invariance (Byrne, Shavelson, and Muthén 1989) , relaxing invariance constraints on five intercepts and three uniquenesses. In these models of partial invariance, each factor remained well-defined from a majority of invariant items. Furthermore, although the invariance of the latent means was supported by the data, it resulted in an unacceptable level of model fit according to the TLI (< .900) so that factor scores were saved from the model of invariant latent variances and covariances. Finally, for the outcomes, the results supported the configural, strong, strict, and latent variance-covariance invariance of the model, but not the invariance of the latent means (∆CFI -.019; ∆TLI = -.018) so that factors scores were also saved from the model of invariant latent variances and covariances. For the predictors and S4 outcomes, given that we are mainly interested in their relations with the profiles, latent mean invariance does not provide any advantage in terms of interpretation.
The parameter estimates from these models are reported in Tables S2 to S5 . These parameter estimates were used to compute composite reliability coefficients associated with each of the a priori factors using omega (ω) coefficient:
where | | are the standardized factor loadings associated with a factor in absolute values, and δi, the item uniquenesses. The numerator, were the factor loadings are summed, and then squared, reflects the proportion of the variance in in indicators that reflect true score variance, whereas the denominator reflects total amount of variance in the items including both true score variance and random measurement errors (reflects by the sum of the items uniquenesses associated with a factor). These coefficients are all satisfactory (ω = .710 to .925; M = .828), and reported in Tables S3 to S5 . Table S1 . 
Goodness-of-Fit Statistics of the Longitudinal Confirmatory Factor Analytic (CFA) Models
. .051 Note. LL = model loglikelihood; #fp = number of free parameters; scaling = scaling correction factor associated with robust maximum likelihood estimates; AIC = Akaïke information criteria; CAIC = constant AIC; BIC = Bayesian information criteria; ABIC = sample size adjusted BIC; aLMR = adjusted Lo-Mendel-Rubin likelihood ratio test; BLRT = bootstrap likelihood ratio test. S11 Figure S1 . Elbow Plot of the Information Criteria for the Latent Profile Analyses (Time 1). 
Mplus Input to Estimate a 4-Class Latent Profile Analysis (Wave 1)
! In all input files, statements preceded by ! are annotations. ! Use the following statement to identify the data set. Here, the data set is labelled Unionprofile.dat. DATA: FILE IS Unionprofile.dat; ! The variables names function identifies all variables in the data set, in order of appearance, ! whereas the usevariable command identifies the variables used in the analysis. VARIABLE: NAMES = ID UCL1 UCR1 UCW1 UCL2 UCR2 UCW2 UCL3 UCR3 UCW3 BIGL1 UNINST1 BIGL2 UNINST2 BIGL3 UNINST3 SFA1 SQUMR1 SFA2 SQUMR2 SFA3 SQUMR3 UCBI2 UCBO2 UCBI3 UCBO3; USEVARIABLES = UCL1 UCR1 UCW1; ! The following identifies the unique identifier for participants IDVARIABLE = ID; ! The following identifies the number of latent profiles requested in the analysis. CLASSES = c (4); Analysis: TYPE = MIXTURE ; ESTIMATOR = MLR; ! The following set up is to estimate the model using 3 processors, 3000 starts values, 100 final stage optimizations, and 100 iterations. process = 3; STARTS = 3000 100; STITERATIONS = 100; ! In this input, the overall model statement defines sections that are common across profiles. ! Here, there is no need to include anything in this section. ! The %c#1% to %c#5% sections are class-specific statement to specify which part of the ! model is freely estimated in each profile. ! For a simple latent profile model, include the means of the indicators (using []) in all profiles. ! To also freely estimate all variances, add the following in each class-specific statement: ! UCL1 UCR1 UCW1; MODEL: %OVERALL% %c#1% [UCL1 UCR1 UCW1]; UCL1 UCR1 UCW1; %c#2% [UCL1 UCR1 UCW1]; UCL1 UCR1 UCW1; %c#3% [UCL1 UCR1 UCW1]; UCL1 UCR1 UCW1; %c#4% [UCL1 UCR1 UCW1]; UCL1 UCR1 UCW1; ! Specific sections of output are requested. TECH11 estimates LMR, and TECH14 estimates BLRT. OUTPUT: STDYX SAMPSTAT CINTERVAL MODINDICES (10) SVALUES RESIDUAL TECH1 TECH7 TECH11 TECH13 TECH14;
Mplus Input to Estimate a Configural Similarity Model for a Longitudinal Latent Profile Analysis
! Annotations only focus on functions not previously defined. DATA: FILE IS Unionprofile.dat; VARIABLE: NAMES = ID UCL1 UCR1 UCW1 UCL2 UCR2 UCW2 UCL3 UCR3 UCW3 BIGL1 UNINST1 BIGL2 UNINST2 BIGL3 UNINST3 SFA1 SQUMR1 SFA2 SQUMR2 SFA3 SQUMR3 UCBI2 UCBO2 UCBI3 UCBO3; USEVARIABLES = UCL1 UCR1 UCW1 UCL2 UCR2 UCW2 UCL3 UCR3 UCW3; IDVARIABLE = ID; ! The following identifies the number of latent profiles (4) requested in the analysis ! One latent profile variable (c1, c2, c3) is required for each specific time wave. CLASSES = c1 (4) c2 (4) c3 (4);
